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CONNECTION PAD GROUP FOR
PHOTO-ALIGNMENT PROCESS OF LIQUID
CRYSTAL PANEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to liquid crystal display
manufacturing technology, especially to a connection pad
group which is used for photo-alignment process of liquid
crystal panel and is easy to apply voltage thereto.

2. Description of the Related Art

In the manufacturing process of liquid crystal display
device, in order to stably control the pre-tilt angle of liquid
crystal molecules, manufacturers have developed a photo-
alignment technology.

With reference to FIG. 1, a conventional thin-film transis-
tor liquid crystal panel includes a color filter substrate 90, a
thin-film transistor array substrate 91 opposite to the color
filter substrate 90, alignment films 92 disposed on the inner
surfaces of the color filter substrate 90 and the thin-film
transistor array substrate 91, and a liquid crystal layer 93
disposed between the color filter substrate 90 and the thin-
film transistor array substrate 91. The liquid crystal layer 93
has liquid crystal molecules 930 and further has monomers
931 which are used for photo-alignment.

When performing the photo-alignment process, a voltage-
applying device is electrically connected to the electrodes of
the color filter substrate 90 and the thin-film transistor array
substrate 91 so as to provide an electric potential difference
therebetween to make the liquid crystal molecules 930 to tilt
under an electric field; meanwhile, a light source device emits
ultra-violet lights 800 into the liquid crystal layer 93 so as to
make the monomers 931 to form a polymer layer 9310. The
polymer layer 9310 can accurately keep the liquid crystal
molecules 930 to have the same pre-tilt angle.

In general, with reference to FIG. 2, when manufacturing
foregoing liquid crystal panel, the manufacturer first disposes
a plurality of thin-film transistor array blocks 910 on a large-
sized glass substrate 9, then correspondingly disposes a liquid
crystal layer and a color-filter substrate 90 on each of the
thin-film transistor array blocks 910 to form a plurality of
panel units, and then the glass substrate is cut into a plurality
of individual liquid crystal panels.

The aforementioned photo-alignment process is per-
formed before the cutting process. During applying voltages,
a connection pad row 7 is mounted at one side of the glass
substrate 9, wherein according to the number of the panel
units on the glass substrate 9, the connection pad row 7 has a
plurality of connection pads arranged side by side for electri-
cal connection of the voltage-applying device.

In the voltage-applying step of the traditional photo-align-
ment process, each panel unit requires at least six connection
pads for the voltage-applying device to perform electrical
connection and apply voltages for performing the photo-
alignment process. For example, when the glass substrate 9
includes three panel units, with further reference to FIG. 3,
the connection pad row 7 has nineteen connection pads,
respectively labeled 1-19, wherein, connection pads 1-6 are in
a first connection pad group 70a, connection pads 7-12 are in
a second connection pad group 7056, connection pads 13-18
are in a third connection pad group 70c. The connection pads
in each of the connection pad group are respectively con-
nected to the related conductive lines of the corresponding
panel unit. The conductive lines are arranged in a pixel array
and include common lines, gate lines activating odd-num-
bered pixel rows, gate lines activating even-numbered pixel
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rows, data lines transferring data of red-pixels, data lines
transferring data of green pixels and data line transferring
data of blue-pixels. And the nineteenth connection pad is
correspondingly connected to the common electrodes on the
color filter substrates of the three panel units.

However, because of those excessive connection pads, the
voltage-applying device has to use a lot of probes for electric
connection; meanwhile, since the size of each connection pad
is only 3 mmx5 mm and may affect the contact accuracy of
the probes of the voltage-applying device, if there is a posi-
tional deviation in the arrangement of the probes or the posi-
tions of the connection pads, or the probes have been worn
down, poor electrical contact between the voltage-applying
device and the connection pad row 7 may occur and cause the
photo-alignment process to fail.

Therefore, it is necessary to provide a connection pad
group for photo-alignment process of liquid crystal panel to
overcome the problems existing in the conventional technol-

ogy.
SUMMARY OF THE INVENTION

In view of the shortcomings of the conventional technol-
ogy, the main objective of the invention is to provide a con-
nection pad group for photo-alignment process of liquid crys-
tal panel so as to prevent poor electrical contact from
occurring between pads and a voltage-applying device since
the pads are small in size and excessive in number.

In order to achieve the foregoing object of the present
invention, the present invention provides a connection pad
group for photo-alignment process of liquid crystal panel
which comprises:

a connection pad row having a plurality of subgroups, and
each of the subgroups includes a common-line connection
pad, two gate-line connection pads and three data-line con-
nection pads; the subgroups share a common-electrode con-
nection pad; the number of the subgroups corresponds to the
number of panel units on a glass substrate; and

an extension connection pad row having a first extension
connection pad, a second extension connection pad, a third
extension connection pad and a fourth extension connection
pad, wherein the common-line connection pad of each of the
subgroups is connected the first extension connection pad; the
gate-line connection pads of each of the subgroups are con-
nected the second extension connection pad; the data-line
connection pads of each of the subgroups are connected the
third extension connection pad; the common-electrode con-
nection pad of the subgroups is connected the fourth exten-
sion connection pad; and an arrangement direction in which
the extension connection pads of the extension connection
pad row are arranged is perpendicular to an arrangement
direction in which the subgroups of the connection pad row
are arranged.

In one embodiment of the present invention, teach of the
panel units on the glass substrate has common lines, gate
lines, data lines and a common electrode; the common-line
connection pad of each of the subgroups of the connection
pad row is used to be connected to the common lines of a
corresponding panel unit; the gate-line connection pads of
each of the subgroups of the connection pad row are used to be
connected to the gate lines of the corresponding panel unit;
the data-line connection pads of each of the subgroups of the
connection pad row are used to be connected to the data lines
of the corresponding panel unit; and the common-electrode
connection pad shared by the subgroups of the connection
pad row is used to be connected to the common electrode of
the corresponding panel unit.
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The present invention further provides a connection pad
group for photo-alignment process of liquid crystal panel
which comprises:

a connection pad row having a plurality of subgroups, and
each of the subgroups includes at least one common-line
connection pad, at least one gate-line connection pad, at least
one data-line connection pad and at least one common-elec-
trode connection pad; and

an extension connection pad row having a first extension
connection pad, a second extension connection pad, a third
extension connection pad and a fourth extension connection
pad, wherein the at least one common-line connection pad of
each of the subgroups is connected the first extension con-
nection pad, the at least one gate-line connection pad of each
of the subgroups is connected the second extension connec-
tion pad, the at least one data-line connection pad of each of
the subgroups is connected the third extension connection
pad, the at least one common-electrode connection pad of
each of the subgroups is connected the fourth extension con-
nection pad.

In one embodiment of the present invention, the at least one
common-line connection pad is used to be connected to com-
mon lines of a panel unit; the at least one gate-line connection
pad is used to be connected to gate lines of the panel unit; the
at least one data-line connection pad is used to be connected
to the data lines of the panel unit; and the at least one com-
mon-electrode connection pad is used to be connected to a
common electrode of the panel unit.

In one embodiment of the present invention, each of the
subgroups includes a common-line connection pad, two gate-
line connection pads, three data-line connection pads and a
common-electrode connection pad.

In one embodiment of the present invention, the subgroups
share one common-electrode connection pad.

In one embodiment of the present invention, the number of
the subgroups corresponds to the number of a plurality of
panel units mounted on a glass substrate.

In one embodiment of the present invention, the connection
pad row has three subgroups which respectively correspond
to three panel units.

In one embodiment of the present invention, the three
subgroups share one common-electrode connection pad, and
each subgroup includes a common-line connection pad, two
gate-line connection pads and three data-line connection
pads.

In one embodiment of the present invention, the common-
line connection pad is correspondingly connected to the com-
mon lines of one panel unit; one of the gate-line connection
pads is correspondingly connected to odd-numbered gate
lines of the panel unit and the other one of the gate-line
connection pads is correspondingly connected to even-num-
bered gate lines of the panel unit; one of the three data-line
connection pads is connected to red-pixel data lines of the
panel unit, another one of the three data-line connection pads
is connected to green-pixel data lines of the panel unit, and the
other one of the three data-line connection pads is connected
to blue-pixel data lines of the panel unit; and the common-
electrode connection pad is correspondingly connected to a
common electrode of the panel unit.

In one embodiment of the present invention, the connection
pad row is mounted at one side of the panel units.

In one embodiment of the present invention, an arrange-
ment direction in which the extension connection pads of the
extension connection pad row are arranged is perpendicular
to an arrangement direction in which the subgroups of the
connection pad row are arranged.
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The present invention is to make connection pads which are
to be applied with the same voltage (for example, the pads that
are connected to common lines of a panel unit) to connect to
an extension connection pad. Once the extension connection
pad is applied with voltage, it can provide voltages to those
connection pads at the same time to perform photo-alignment
process. Hence, the usage of probes can be reduced by arrang-
ing the extension connection pads and prevent poor electrical
contact from occurring between pads and the voltage-apply-
ing device since the pads are small in size and excessive in
number.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a conventional photo-
alignment process of thin-film transistor liquid crystal panel;

FIG. 2 is a schematic top view of a glass substrate where a
plurality of panel units are mounted according to the prior art;

FIG. 3 is a schematic view of a conventional connection
pad group for photo-alignment process of liquid crystal
panel;

FIG. 4 is a schematic view of a connection pad group for
photo-alignment process of liquid crystal panel according to
a preferred embodiment of the present invention; and

FIG. 5 is a schematic view of the connection pad group
arranged at one side of the panel units according to a preferred
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The foregoing objects, features and advantages adopted by
the present invention can be best understood by referring to
the following detailed description of the preferred embodi-
ments and the accompanying drawings. Furthermore, the
directional terms described in the present invention, such as
upper, lower, front, rear, left, right, inner, outer, side and etc.,
are only directions referring to the accompanying drawings,
so that the used directional terms are used to describe and
understand the present invention, but the present invention is
not limited thereto.

With reference to FI1G. 4, FIG. 4 is a schematic view of the
arrangement of a connection pad group for photo-alignment
process of liquid crystal panel according to a preferred
embodiment of the present invention. The connection pad
group comprises a connection pad row 1 and an extension
connection pad row 2.

The connection pad row 1 has a plurality of subgroups
which is arranged in a line, wherein each of the subgroups
includes at least one common-line connection pad, at least
one gate-line connection pad, at least one data-line connec-
tion pad and at least one common-electrode connection pad.
The at least one common-line connection pad is used to be
connected to common lines of a panel unit; the at least one
gate-line connection pad is used to be connected to gate lines
of the panel unit; the at least one data-line connection pad is
used to be connected to data lines of the panel unit; and the at
least one common-electrode connection pad is used to be
connected to a common electrode of the panel unit.

It is worth noting that, the number of the subgroups 11, 12,
13 corresponds to the number of a plurality of panel units
mounted on a glass substrate. As shown in FIG. 5, in a pre-
ferred embodiment, the connection pad row 1 is mounted at
one side of three panel units, and the three panel units are first
panel unit A, second panel unit B and third panel unit C. Thus,
the connection padrow 1in FIG. 4 has three subgroups 11,12,
13, respectively correspond to the three panel units A, B, C.
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Each of the panel units A, B, C has common lines, gate
lines, data lines and a common electrode, wherein the gate
lines may be further divided into odd-numbered gate lines and
even-numbered gate lines; the data lines may be further
divided into red-pixel data lines, green-pixel data lines and
blue-pixel data lines. Correspondingly, each of the subgroups
preferably includes a common-line connection pad, two gate-
line connection pads, three data-line connection pads and a
common-electrode pad, wherein the common-line connec-
tion pad is correspondingly connected to the common lines of
one panel unit; one of the gate-line connection pads is corre-
spondingly connected to the odd-numbered gate lines of the
panel unit and the other one of the gate-line connection pads
is correspondingly connected to the even-numbered gate lines
of'the panel unit; one of the three data-line connection pads is
connected to the red-pixel data lines of the panel unit, another
one of the three data-line connection pads is connected to the
green-pixel data lines of the panel unit, and the other one of
the three data-line connection pads is connected to the blue-
pixel data lines of the panel unit; and the common-electrode
connection pad is correspondingly connected to the common
electrode of the panel unit.

In more detail, with reference to FIGS. 4 and 5, corre-
sponding to the three panel units A, B, C, the subgroups of the
connection pad row 1 respectively are: first subgroup 11,
second subgroup 12 and third subgroup 13, wherein the first
subgroup 11 includes a common-line connection pad 11a,
two gate-line connection pads 115, 11¢, three data-line con-
nection pads 114, 11e, 11fand a common-electrode connec-
tion pad 10; the second subgroup 12 includes a common-line
connection pad 12a, two gate-line connection pads 125, 12¢,
three data-line connection pads 124, 12¢, 12fand a common-
electrode connection pad 10; the third subgroup 13 includes a
common-line connection pad 13a, two gate-line connection
pads 135, 13¢, three data-line connection pads 134, 13e, 13/
and a common-electrode connection pad 10. It is worth noting
that, in this embodiment, the subgroups share one common-
electrode connection pad 10.

With reference to FIG. 4, the extension connection pad row
2 has a first extension connection pad 20, a second extension
connection pad 21, a third extension connection pad 22 and a
fourth extension connection pad 23, wherein the common-
line connection pad of each of the subgroups is connected the
first extension connection pad 20; the gate-line connection
pads of each of the subgroups are connected the second exten-
sion connection pad 21; the data-line connection pads of each
of'the subgroups are connected the third extension connection
pad 22; the common-electrode connection pad of the sub-
groups is connected the fourth extension connection pad 23.
In more detail, the common-line connection pad 11a of the
first subgroup 11, the common-line connection pad 12a of the
second subgroup 12 and the common-line connection pad
13a of the third subgroup 13 are connected to the first exten-
sion connection pad 20 together; both of the gate-line con-
nection pads 115, 11c¢ of the first subgroup 11, both of the
gate-line connection pads 125, 12¢ of the second subgroup 12
and both of the gate-line connection pads 135, 13¢ of the third
subgroup 13 are connected to the second extension connec-
tion pad 21 together; the three data-line connection pads
11d,11e,11f of the first subgroup 11, the three data-line con-
nection pads 12d4,12e,12f of the second subgroup 12 and the
data-line connection pads 13d,13¢,13f of the third subgroup
13 are connected to the third extension connection pad 22
together; and the common-electrode connection pad 10 is
connected to the fourth extension connection pad 23. In this
embodiment, an arrangement direction in which the exten-
sion connection pads of the extension connection pad row 2
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are arranged is perpendicular to an arrangement direction in
which the subgroups of the connection pad row 1 are
arranged.

By the above description, since each of the panel units has
the same common lines, gate lines, data lines and common
electrode, thus, when making the connection pads of the
subgroups which are connected to the same kind of conduc-
tive lines of each panel unit to be further connected to the
same extension connection pad, a voltage applying device can
apply a voltage to the extension connection pad to achieve the
object of applying voltage to the corresponding conductive
lines of each panel unit for photo-alignment process.

Therefore, no matter how many the panel units are, the user
can make the connection pads to be connected to the four
extension connection pads separately based on the grouping
on common lines, gate lines, data lines and common elec-
trode. Take the embodiment in FIG. 4 as an example, the
voltage applying device can perform voltage-applying to 19
connection pads through the four extension connection pads.
Thus, the usage of probes can be enormously reduced; mean-
while, the distance between the extension connection pads
can be appropriately increased so that the contact accuracy of
the probes will not be affected by narrow distance, so that the
yield rate of photo-alignment process can be increased.

In conclusion, the present invention is to make connection
pads which are to be applied with the same voltage (for
example, the pads that are connected to common lines of a
panel unit) to connect to an extension connection pad. Once
the extension connection pad is applied with voltage, it can
provide voltages to those connection pads at the same time to
perform photo-alignment process. Hence, the usage of probes
can be reduced by arranging the extension connection pads
and prevent poor electrical contact from occurring between
pads and the voltage-applying device since the pads are small
in size and excessive in number.

The present invention has been described with a preferred
embodiment thereof and it is understood that many changes
and modifications to the described embodiment can be car-
ried out without departing from the scope and the spirit of the
invention that is intended to be limited only by the appended
claims.

What is claimed is:

1. A connection pad group for photo-alignment process of
liquid crystal panel comprising:

a connection pad row having a plurality of subgroups,
wherein each of the subgroups includes a common-line
connection pad, two gate-line connection pads and three
data-line connection pads; the subgroups share a com-
mon-electrode connection pad; the number of the sub-
groups corresponds to the number of a plurality of panel
units mounted on a glass substrate; and

an extension connection pad row having a first extension
connection pad, a second extension connection pad, a
third extension connection pad and a fourth extension
connection pad, wherein the common-line connection
pad of each of the subgroups is connected the first exten-
sion connection pad; the gate-line connection pads of
each of the subgroups are connected the second exten-
sion connection pad; the data-line connection pads of
each of the subgroups are connected the third extension
connection pad; the common-electrode connection pad
of the subgroups is connected the fourth extension con-
nection pad; and an arrangement direction in which the
extension connection pads of the extension connection
pad row are arranged is perpendicular to an arrangement
direction in which the subgroups of the connection pad
row are arranged.
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2. The connection pad group as claimed in claim 1, wherein
each of the panel units on the glass substrate has common
lines, gate lines, data lines and a common electrode; the
common-line connection pad of each of the subgroups of the
connection pad row is used to be connected to the common
lines of a corresponding panel unit; the gate-line connection
pads of each of the subgroups of the connection pad row are
used to be connected to the gate lines of the corresponding
panel unit; the data-line connection pads of each of the sub-
groups of the connection pad row are used to be connected to
the data lines of the corresponding panel unit; and the com-
mon-electrode connection pad shared by the subgroups of the
connection pad row is used to be connected to the common
electrode of the corresponding panel unit.

3. The connection pad group as claimed in claim 2, wherein
the connection pad row has three subgroups which respec-
tively correspond to three panel units.

4. The connection pad group as claimed in claim 3, wherein
the connection pad row is mounted at one side of the panel
units.

5. A connection pad group for photo-alignment process of
liquid crystal panel comprising:

a connection pad row having a plurality of subgroups,
wherein each of the subgroups includes at least one
common-line connection pad, at least one gate-line con-
nection pad, at least one data-line connection pad and at
least one common-electrode connection pad; and

an extension connection pad row having a first extension
connection pad, a second extension connection pad, a
third extension connection pad and a fourth extension
connection pad, wherein the at least one common-line
connection pad of each ofthe subgroups is connected the
first extension connection pad, the at least one gate-line
connection pad of each ofthe subgroups is connected the
second extension connection pad, the at least one data-
line connection pad of each of the subgroups is con-
nected the third extension connection pad, the at least
one common-electrode connection pad of each of the
subgroups is connected the fourth extension connection
pad.

6. The connection pad group as claimed in claim 5, wherein
the at least one common-line connection pad is used to be
connected to common lines of a panel unit; the at least one
gate-line connection pad is used to be connected to gate lines
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of the panel unit; the at least one data-line connection pad is
used to be connected to the data lines of the panel unit; and the
at least one common-electrode connection pad is used to be
connected to a common electrode of the panel unit.

7. The connection pad group as claimed in claim 5, wherein
each of the subgroups includes a common-line connection
pad, two gate-line connection pads, three data-line connec-
tion pads and a common-electrode connection pad.

8. The connection pad group as claimed in claim 5, wherein
the subgroups share one common-electrode connection pad.

9. The connection pad group as claimed in claim 5, wherein
the number of the subgroups corresponds to the number of a
plurality of panel units mounted on a glass substrate.

10. The connection pad group as claimed in claim 9,
wherein the connection pad row has three subgroups which
respectively correspond to three panel units.

11. The connection pad group as claimed in claim 10,
wherein the three subgroups share one common-electrode
connection pad, and each subgroup includes a common-line
connection pad, two gate-line connection pads and three data-
line connection pads.

12. The connection pad group as claimed in claim 7,
wherein the common-line connection pad is correspondingly
connected to the common lines of one panel unit; one of the
gate-line connection pads is correspondingly connected to
odd-numbered gate lines ofthe panel unit and the other one of
the gate-line connection pads is correspondingly connected to
even-numbered gate lines of the panel unit; one of the three
data-line connection pads is connected to red-pixel data lines
of'the panel unit, another one of the three data-line connection
pads is connected to green-pixel data lines of the panel unit,
and the other one of the three data-line connection pads is
connected to blue-pixel data lines of the panel unit; and the
common-electrode connection pad is correspondingly con-
nected to a common electrode of the panel unit.

13. The connection pad group as claimed in claim 10,
wherein the connection pad row is mounted at one side of the
panel units.

14. The connection pad group as claimed in claim 5,
wherein an arrangement direction in which the extension
connection pads of the extension connection pad row are
arranged is perpendicular to an arrangement direction in
which the subgroups of the connection pad row are arranged.
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